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^ ® PHARMACEUTICAL COMPOSITION FOR INHIBITING TUMOR NECROSIS FACTOR PRODUCTION. 



@ A quinazoline compound represented by general formula (1) or (2), which inhibits significantly the production 
or secretion of tumor necrosis factors and is efficacious as a remedy for diseases in whose crisis the tuirior 
necrosis factors are believed to participate, wherein through and A represent each a specified functional 
group. 
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, ,„m.r n^msis M«, p»«eul»l,. «.= pr^n, ,„„^„« impound c 

causing those diseases. 
10 Background Art 

studies have revealed that the activities of TNF are arious^ and y^^ ^^^^^^^^ 
extended to many other normal cells. ^»^P'2„„ J u J antioen on blood endothelial cells and 
lipoprotein lipase activity in adipocytes ^^P^^^"" °' "!;f3_^^^^^^^ of cytotoxic macrophages, 
fibroblasts, interleukln-1 formation by '^f,. ,"1^^ 

suppression of CFU. formation of colony stimulating , '^f ''^f '^^^^^^^ in cartilage, activation of 
ce!s. inhibition of the synthesis of P-^^^^'^^^^^fj*'^^^^ :r by blood endothelial cells, 

neutrophils and generation of ^^P^^^^^'^^; °"r^;°" interferon production by 

proliferation of ^^robiasts. change m^^^^^ C * days TNF has thus been recognized to be a 

::or:;h^':rr!ver^^^^^^ — — ^ '-^'^ 

tcund that co~ 

vigorous actions on normal cells to cause ~ ^^;3'^jj3*3;^hf^ catabolic acceleration of 

clchectin which induces cachexia in cancer or infectious <^^^^^;;^,7^^^^^ et al., Nature, 316. 552- 

30 total metabolism to lead to extreme wasting (B. Beutier. D. Greenj^aia, o 

554 (1985). Kawakami. M.. SEIKAGAKU (Bioc»iem,stry). ^. 12^ ^^^^^ 
I anti-TNF antibody is considered to^~ TZ:X^^^9^ (1990). Beutier. B 
rsar"::%tarA^ 0-). "-Haw. L.OeKamp-Olson. P.. Chang. A.C.K. 

35 et al.. Circ. Shock. 30. 279-292 (1990)). ^^^^,5 ^H^, rheumatoid 

arthn'^s'aXtT^^^^^^^^^^ ^'^ ^^"^^ 

' Taddition, it is reported that «.re are -y other disease^^ whe^iri a ;N~^^^^ ^^^-^^ 
40 Kawasaki disease (Matsubara. T.. Furukawa S.. Yabuta, C^"; Jr^munoU 

): ulcerative colitis (Murch. S.. Walker-Smith. JA. f^^^^ ^^^J f ' iiJ^.iToS (1990)); systemic lupus 
T.. Direskeneli. H.. Yazici. H.. Lawrence. ^^^'^^^^'^l'''^^^^ 
erythematosus (^LE) (Maury, C.P.J Teppo A-M. A^^^^^^ ^ ^^^^^^ 

disease (GvHD) (J. Exp. Med., IT^. 405-413 (laa^)). '"""'P'" f , p „ , pp.. et al., Science. 
45 wSica. mmunology, 20, 615-620 (1990)); malaria (Grau G.E f^sTlKaw^karM H^^^^^ K.. Medical 
^ 237, 1210-1212 (1987)Facquired '^^^^^^^ Hatten^^^^^ T. Lancet. I. 355- 357 

iSTmunology, 20. 615-620 (1990)); -^^^Q'^'^^J^/^^^^^^^^^^^ and inflammatory Bowel 

0987)); fuluminant ^|Pat^^^^^^^^^^^^^ 1 111-114 (1989)). 

disease (Maeda. M.. SHOKAKI-TO MtN "^m luia J j formation of TNF sometimes adversely 



SO 



65 



3 



EP 0 664 128 A1 



10 



75 



are heretofore known as compounds or actors snowng a ^^^^ 
,n the future, the '-^^^^JJ^^^^^^^^^^ by side effects due to a 

a^^^^^^^^^^ deseed to deve.op h,h, sate compounds 

nr;ern?~o.des a t-pe- 'or „ 

inhibHion against TNF formation or secret^^^^^^^^^^^ ^3, ,,,,3 

rheumatoid arthritis, ulceratove ^^^'"'^^^^^^^^J^^L^^^ meningitis, fuluminant 
host disease (GvHD). malaria, acquired immune deficiency synwom v 

hepatitis, and inflammatory Bowel disease. :_-„dient in the present invention are known and 

The compounds which are used as the active '"Sredien in i w 

aisclosed, witJ their syntheses or anti^atory^ ^^^^1 ."chem Phl^^B^^^ 26 (6).-633- 
2135-2156 (1981). Synthetic Communications. J (11). !f "" ^^^./'ogg 52.71483, 52-51379. 51-8287. 
1651 (1978). Japanese Patent >^P«f °" "^^^ ^^^Sg'f^^^^^^ ^9)2^0.5 Patent No. 3.305.553. etc. 

r of » ilU L — or secretion of T.P In 
accordance with the present Invention. 
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Disclosure of the Invention 



formula (1) below: 
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(1) 



Wherein represents a hydrogen atom. ^ ^^^^o,^^-^^^ ^2^9-;? TZZ'^^^T:^^ 
amino group, a nitro group, a cyano group, an alkyl "P;^ ^^^^^^^^^^ a substituted phenyl 

group, a carboxyl group or an ^^^^^^^J^^^^ an alkyl group, an amino 

group, a thieny. group. ^^-Vl group a cy^^^^^^^ J;^^^,^ , atom or 

aroup or a substituted ammo group. represents a nyaruyc 

raScy. group, or R3 and are -^'^-^'XT^J^TJr^" p sen^^ hTdrogen atom, an ^kyl 
combined together to form an oxo group or a *XrnEenvl aroup or a group shown by formula: -X-Y 
group, a haloalkyi group, a phenyl group, a substituted phenyl g^P o ^ g p ^ ^^^^^.^^^^ 

[wherein X represents an alkylene group and Y represents a ^^J^fl^^'^^^^^ a substituted 
phenyl group, a carboxyl group, a hydroxy group. ^"J^^^^ ^^^^^^^^ or. R^ and 

aminocarbonyl group, an alkOKycarbonyl group^ a^ ammo 9^^^^^^ l'^^^^- ^ alkyl group, an amino 
glT aTCn LSyf rP^"C«^ a grcp. an alkylhydra.1. 



qroup. an acylhydrazino group or an acylamino group; or 
a compound represented by general formula (2) below 
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(2) 



wherein R^ and R* represent the same signHicance as described above and the formula therein: 




75 

rrr^rrr :r a-nrrr r SI'S.. 

fomiula (1) or (2) described above, or a salt thereof^ compounds or salts thereof for 

Represented by general formula (1) or (2) described above, or a salt thereof. 

Brief Description of the Drawings 

Fig , is a g^ph ahowlng me ™s* of a Bat peH.™«l in Teat Exa^l. 2 herein, in whi* a p.otee«ve 
e,e« on endoii<in-induc«. .»alh in galaoteaamln,-W«. '^ '^^T', ,„ ^ ,„ .„ec. 0. 

«a g-a^s. ,ne a.s.aae deaignaies a ,i.ne P^^^^^^.'^S.rit'S'lltg*^^^ 
5% dimMh,la.lfo»<te-10% Nikkei sol-en '■ZT^rLl^T^ ^mm collecled l,<m 
S^i;ra?etZ:r^"r r. SlSf ia ^ a ™an « 

data treasured with serum from 3 mice and standard deviation (s.d.). 
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Best Mode for Carrying Out the Invention 

T,„ ,>«,cion« groups in »» eempounda 0. .^e present ».v,n«.n represented general tomriiia „) » 

» rr;::::rr,rp «« - Te^rorpr^^-aTir^^s 
=kr.»;zsrenrap^:s^,j^^^^^^ 

nrouD and a lower alkanoylamino group, respectively. 

' Lmples .1 ttr. haiogen a.»n inciod. *f"2r;inr.P^a.Cl to 6 » 

Speeltic e»™P'f '»:'; tlfTl^'^XT ttXwt 2^n,.iyipr.p,.. i-^y<^. 

"-t rr-att'^P^ » ^^^^^^^ , .0 e oa*. s,«^ « ".-V. 

ethoxy. propoxy and butoxy. 
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« group, «»» « «M» 9".«> " 

'"ttTS'^i'T^p" .r, «, *>«o„ ,-.up 1 » 6 c»t». a»m=. as «n,., 

-?rr'c:r^:;:s:rr.sr:i^S'2rSn,^\ e a^ a™, .pe* 

examples ara „c,d.hexwl. ^"'f'^^^f^^Xri » ^ la^on a«.ms and substituted - 

„eXrr ss^r^i^rss^e tx,.«- 

pentafluoroethyl. and the like. substituted with. e.g., an alky! group, an alkoxy 

?Zpheny., 2-ch,oropheny.. 4-methoxypheny. 

•AS the thienyl group, there are. tor exarnple 2-th enyl and 3 th.enyl. 
, AS the iuryl group, there are. 'l'^' h^^^^^^^ 1 to 4 carbon atoms, such as methylene. 

The lower alkylene group includes an f ^'^^^ 9;°"^ ^^^^ 1 ,2-dimethylethylene. 1- 

ethylene. trimethylene. tetramethylene. ^'^^^^^^^^^^^^^^^ 

--J;rdti.~%— ^i--^^^^^ 

N'-butanoylhydrazino. and the like. aminocarbonyl group in which 

As the substituted aminocarbonyl group. '"f^, g^bstitue include a lower alkyi group, 

one or two alkyI groups are substituted and ^^CoTo D contairnr^^^^^^^ a^oup having 1 to 6 carbon 
More specific examples include an ^^.^V'^^T^^^^^^^^^^ 9-"P 
atoms such as methylam.nocarbonyl or «*y'^"°^.™J \ 6 carbon atoms, such as 

two alkyI groups which may be ^^^^^^ /'/'^.^^^.i^^ A further example of the 

dimethylaminocarbonyl. diethylam.nocarbony, ^'^^^^^^^^^ specifically, the cyclic 

substituted aminocarbonyl group '^^^^^^ 

SS:rm-i: '^TZZTtS:r^^ of such eye ammocarbonyl group 

substituted and an example of the alky -^^^^^^^^ ^^^J^^^, ^ ,et,y,3nnino. 

an alkylamino group containing an alkyI '^^^^'J JJ° .^_s ,,hich may 

ethylamino. etc.; and a dialkylamino group "^Z^L ^X^^^^^^^^ eth'yimethylamino. A further 
and have 1 to 6 carbon atoms such J J^f^^^^^^^^^^^^ ^s the cyclic amino group, mention 

rsTm^ora^"^^^^^^ ^'-pi^r " """" 

Tm is 5- or 6-members. Specific examples are 1 -PV;;;^^- -d ^"^-^^^^^^^^ ,„gs 
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X-^? 

H r8 



N =N , >— N 



30 condensing a compound represented by genera tormuia w (jaoanese Patent Application 

general formula (4) below in an inert solvent .n the P^^ence °f an ^^'^ (^^8^4^^^^^^^^ 47. 
KOKAl NO. 52-51379. Japanese Patent Application KOKOKU No . ^'^^^^^^^^^^^^^^ ; fo,„„i„g 
32995). The compound represented by general formula (3) may be synthestzea. e.g.. uy 
process described in the above publications. 
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(3) 



R7 

(4) (5) 



65 described in the publications supra . 
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Rl 



R7 
(16) 




N 
I 

R7 
(17) 



RIO 



wherein RV and R^' have the same significance as defined above: R- represents a hydrogen atom or 
an alkvl aroup. and represents a halogen atom. ^ , . ^.«^^ce 

48396). 



Rl 



Rll 




NH 



to) 



R7 



^ Rl 



XI 




(5) 



(6) 



above publications. 





(8) 



wherein R' R' R" and X' have the same significance as defined above. . ^„ rpactina the 
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Patent Applica«on KOKOKU No. 48-21956). The compound represented by general formula (18) can be 
prepared. e.g.. by the process described in the publication sugra- 





(18) 



(19) 



wharein R' R' . X' and V? have the same significance as defined above 

S) Sbsiituted quinazoline derivatives can be synthesized. e.g.. by the ow.ng proc^ss^ 





(9) 



(10) 



yamino group or an acylamino group. svnthesized. e.g.. by reacting the 

the publications supra. 




NHC0X4 




(20) 



(21) 



wherein R' and R" have the same significance as defined above, and X* represents a hydrogen atom, 
an all<yl group or trifluoromethyl group. synthesized, e.g.. 
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(Japanese Patent Application KOKAI No. 53-12893). 




(9) 



(11) 




NCH2CH(OR9)2 




H 



(22) 



(12) 



wherein and have the same significance as defined above^F^^,^^^^^^^^^^^^ 
(F) Triazoquinazoline derivatives ^--fJ^^^V f^^^^^^^^^^ 

reacting, with heating. -^^^^^^^^^^^^ 51-100098). The compound 

Herrarmr.^^^^^^^^^^^ "IsizS. e.g.. by *e processes descrit^d in ^e above 

publications. 




NNHC0R8 
H 




(13) 



(14) 



wherein R\ R^ and R« have the same significance as defined above_ 
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tablets, capsules, syrup or suspension. The active •'^^Sf®^'®"' P ^ , , j„jgction. The active 

an emulsion or a suspension may ^l^^'^^^'^l^'^:^^^^^^ 

ingredient may also be administered recta ly m the °' ^ i„:,edient together with a 

tions can be P-P-^- a <.nven^^^^^^ 

r r "rSS. - IsotoSlc age. or the .i.e may also be added to 

XrSthe composl«on and the ---y ^^^^^^^^^ 
r^gt SSSirrr tt an riS;rgrpL.ra. administration. In a sing. 

'Terarth'eTesent invention will be described in more detail by referring to Preparation Examples 
and Test Examples but is not deemed to be limited thereto. 

20 Preparation Example 1 

Tablet Is prepared. e.g.. by the following procedure. 



is 



25 



30 





Quantltiy (mg/tablet) 


Hydrochloride of Compound No. 33 of Test Example 1. later descnbed 


10 
72.5 


Lactose 


30 


Corn starch 


5 


Carboxymethyl cellulose calcium 


2 


Hydroxypropyl cellulose (HPC-L) 


0.5 


Magnesium stearate 

Total ■ 


1 120 mg 



35 



The respective components are 
tablet of 120 mg. 



mixed, agglomerated and the resulting mixture is compacted into a 



40 



Preparation Example 2 

Injection is prepared, e.g.. by the following procedure. 



45 



50 



55 



Hydrochloride of Compound No. 36 in Test Example 1. later described 
Physiological saline , 



1 mg 
10 ml 



cap to prepare an Injection. 
Test Example 1 

Inhibitory effect on TNF formatio n in mouse peritoneal macrophages 

BALB/c mice (5 weeks old. female. Charles River Japan) were intraperitoneally '"i^'^t^f^ri^'llTrreS 
thloglir^^if. After feeding for 4 days. -J™™ 

:i:;:drs^^^^^ 
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supplemented with FBS (final concentration of 10%). After the viable cells were counted by exclusron of 
?ipan blue dye. the suspension was adjusted to the final concentration of 2 x 10^ cells/n. with MEM 
supplemented with FBS and 100 m each of the dilution was seeded '"toj 96-well m.croplate (C<^te^ 
Cornpany) at 2 x 10* cells/well. The PECs were incubated for an hour at 37- C in a humidrf^ed 5 A CO2 
5 incubator, and then washed twice with MEM warmed at 37-C to remove non-adherent ce»s. Residua^ 
adherent cells were used as peritoneal macrophages. After the washing above. 50 ul e^ch/well of MEM 
containing 10% FBS was added to each well and provided for use in the following expenment Next the 
powdery compound of the present invention was dissolved in dimethylsulfoxide in a a,nceritrat.on of 30 
mM The solution was then diluted with MEM supplemented with FBS (final concentration of 10%) in *e 
to fina concentration of 30 uM or 3 uM. In the peritoneal macrophages obtained above. 50 ul ejc^ ouhe 
dilution was added to each well to make the total volume 100 ul. Thereafter 100 ul each of lipopoly- 
si^jLJe'hereinafter abbreviated as LPS. E. coh 0111B4. manufactured by DIFCO USA) was added to 
each well in the final concentration of 10 wg/ml. After the cells were incubated at 37-C for 18 hours in a 
humidified 5% C02 incubator. 25 ul of the supernatant in each well was collected. 
,6 The TNF activity in the supernatant collected was determined by bloassay using TNF-sensitive mouse 
fibroblast cell line L929 cells. That is. 100 ul each of MEM containing 10% FBS was added to each we I of 
a 96-well microplate; using the resulting mixture. 25 ul of the collected ^"P^^"^ ^ 
serial dilution to final concentrations (concentrations after the following addition of L929 cell suspension 0 
10% 2% 0 4% and 0.08%. Then, L929 cells were then suspended in MEM containing FBS (final 
20 concentrat'ion of 10%) and actinomycin D (Sigma Co.. final concentration of 1 ug/ml) and 100 «ach <Jf the 
suspension was added to each well of the above microplate at 4 x 10« cells/we 1 and ^" J^'' J* ^ f°r 
18 hours in a humidified 5% CO2. The viable cells were counted by partial modification of the MTT method 
reported by Monosann et al. (Monosann. T.. J. Immunol. Method. 65. 55-63. 19^). That^. 1 -^S/ml of 3- 
(4.5-dimethylthiazol-2-yl)-2.5-diphenyltetrazolium bromide (hereinafter abbreviated as MTT. ^"anufartu ed 
« by Sigma Co.) was dissolved in MEM. and 50 ul each of the solution was added to each weH of the 
microplate above. After incubating the microplate for further 6 hours, the supernatant was discarded and 
100 Ul of 0 004N HCl-isopropyl alcohol and then 10 ul of 0.01% sodium laurylsulfate aqueous solution were 
added to each well. After shaking the 96-well microplate for a few minutes, the absorbance in each well was 
measured (absorption wavelength of 550 nm) with a microplate reader (Corona Coi The absorbance 
00 correlates to the count of the viable L929 cells and represented the TNF activity in the supernatant. The 
TNF activity was determined in temis of unit (U)/ml from the calibration curve of absorbance tor the TNF 
activity obtained using mouse recombinant TNF a (TNF-M. manufactured by Genzyme Co.) as a standard. 
The activity of inhibiting TNF formation of each compound, was determined by the following equation. 

35 Inhibition of TNF fomiation or secretion (%) = (1 - TNF activity in the supernatant of the treated cells^NF 
activity in the supernatant of the non-treated cells) x 100 

The results are shown in Table 1. 
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Table 1. inhibition ™ Formation i 
Mouse Peritoneal Macrophage 



5 






Inhibi- 
tion of 


70 


No. 


Structural Formula 


TNP 
Forma- 
tion (%) 


76 


1 


E 


79 

. ■ - 


20 
25 


2 


H 


42 


30 








36 


3 


9 

1 1 

V 


L 53 


40 
45 


4 


1 ^ 


76 


50 








55 
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Table 1. (continued) 



5 

I 


Sxample 
No. 


Structural Formula 


Inhibi- 
tion of 

TNF 
Forma- 1 
tion (%) 


70 










IS 


5 


CH30 




*54 


20 










25 


6 






76 1 


30 












7 


CH3S^ 




85 


35 










40 










45 


8 




H 


78 



50 



55 
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Table 1. (continued) 



Example 
No. 


Structural Formula 1 


Inhibi- 1 
tion of 

TNF 
Forma- 1 
tion (%) 1 


9 


H 




92 


10 


H 


90 


11 


H 


67 


12 




H 


68 
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Table 1. (continued) 
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Table 1. (continued) 



s 1 

1 


Sxample 
No. 1 


Structural Formula 


Inhibi- 1 
tion of 

TNF 
Forma- 1 
tion (%) 1 


70 1 










75 1 


17 




N 0 

S7 


81 


20 










25 


1ft 




N ^0 


59 




30 


19 






87 

J 


35 






CH3 














40 


20 


Cl\^ 




84 






1 




45 






CH3 





50 
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Table 1. (continued) 
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Table 1. (continued) 




19 



EP 0 664 128 A1 
Table 1. (continued) 
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Table 1. (continued) 
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Table 1. (continued) 
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Table 1. (continued) 



Example 
No. 


Structural Formula 


Inhibi- 
tion of 1 

TNF 
Forma- 1 
tion (%) 1 


41 


N=N 


83 


42 




W 


*74 


43 




OT H 


*34 



.„ the ...tion Of TNP formation, the numeric.. a^e^^^^^^^^ 
the TNF formation inhibitor in the concentration of 3 uM and "^^J^^^^^^^^^^ 
SLits obtained with the TNF formation inhibitor in the concentration of 30 M.M. 



Test Example 2 

PrAtortivR sffect on endotoxln-lnduced death in 



mice 



LPS were dissolved in wale, a final » ZJHm in . 5» 

mg/ml. respectively. , j ^ injected j.v. with the aqueous 
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10 compound). 
Test Example 3 

■nhihition of TNF fr ----t'»" endotoxin shock in nalactosamine-treated mice 

O^alN and LPS were dissCved in w.e. at fin. ^^^^^^ :i SiL^-Sin^X 
tively. Furthermore, the hydrochloride Comf»^^^^^ ^xa^ P 

dimethylsulfoxide-10% Nikkol solution at the fmal co"^"» °* ° Jj^^ ,5 named Groups A. B. C 
Ne'xt. BALB/c 63 mice were divided '"^our 9 JP 0 18 5. 15 and J ^nd 

- t?srarorrr.oT:c;^ 

rern:;r:;r^^^^^^^^^^^^^^^^ 

mg/ml. respectively, in a dose of 200 ^j'^O g heart of 3 mice immediately after 
25 In Group A, serum was separated collected at the time periods of 0.5. 1 . 

administration of the 5% di-^ethylsulfox-de-lO^^ N.kk^^^^^^^^^ ^ ^ ^ ^^^^p ^, 3, 

1.5. 3 and 5 hours after the admin.sfrajon. ^'oo^ w^J a'^^^^^ the compound to obtain serum. All 

the time periods of 0.5. 1. 1.5. 3 and 5 hours ff' ^^.^^^^^^^^ procedures were performed, 
serum were sterilized by filtration and ^^^jV^rmine^^r^^^^^^ L929 cells in a manner 

30 The TNF activity in the serum collected was Jf^^^ dilution in a test tube using MEI^ 

Similar to Test Example 1. That is. t'^^ ^ ^^^^^^^^^ 'rconintrations (concentrations after the 
containing FBS (final concentration of '° T'JVand 0 2%. Then 100 Ul each of the diluted serum 
following addition of L929 cell suspension) of 5. 1^. 0-6 ami a ^^^^ ^EM containing FBS 

was added to each well of a 96-well -"'^"^P'^'^-,^;"^ '''^^^^^^ of 1 ug/ml) and 100 ul each 

35 (final concentration of 10%) and ''/9"'a^^<'^^^^^ ,3„3/^,„. followed by 

of the suspension was added to each ° . *%J°^03 3^^^ cells were counted by partial 
Sir: ^;fJl^' -ity was determined using mouse 

group at the same passage time). 

45 

Industrial Applicability 

^ ^pounds .^nt^d b, '»'^^''^;r;r^:ir'reS.« 

factor is considered to be involved in causing those diseases. 



Claims 



. A pharmaceu^cal composition for inhlbl«ng the formation 0^^^^^^ 
ingredient a compound represented by general formula (1) below. 



24 



EP 0 664 128 A1 




(1) 



wherein R' represents a hydrogen ate. a ^^^^^^^•.l.^Z's^Z^^^^^^ 
substituted an^ino group, a nitro group^ i;iZ^:ZZZirn^ "pSs'a phlyl group, a 
group, an acyl group, a carboxyl group °^ f,,,^'^^;^^^"^ g.oup. a cycloalkenyl group, an 

substituted phenyl group, a thienyl group, a furyl ?^°"P' ^^^^^^^^^^ hydrogen atom and R* 

a.yl group, an amino group or a su^uted arn.o group. R -P--^^^^ J^^^^ % , , 
represents a hydrogen atom or an alky ^ 3 thioxo group and R^ 

Rs. Rs and R'. R^ and R* are combined tog^'^e a phenyl group, a substituted phenyl 

represents a hydrogen -^J^^^^^;^^^^^^^^ group and V represents a 

group or a group shown by formula. -X Y wnerein a '"H -arhoxvl arouo a hydroxy group, an 

UalM group, a P^^-Vl group, a subsMute^^^^^^^^ 

alkoxy group, an aminocarbonyl group, a sf^^'^'^If^^^^f^ ^^Jined together to form a bond and 
amino group or a substituted amino grou^^^^^^^^^ R^ an^ R ^^^'^^^^^..^^ 3 ,3.oalky. group, a 

^^ryrnrgrrrhytr^S^^^^^^^ 9roup. an acylhydrazino group or an 



acylamino group; or w 1 

a compound represented by general formula (2) below 




(2) 



wherein 



in R\ R^ R3 and R' represent the same significance as described above and the formula therein: 



represents a heterocyclic group containing 2 to 4 nitrogen atoms: or a salt thereof. 
A Pharmaceutical composition for 

according to claim 1. which comprises as said ^"^'^^ '^er to form a bSnd and % is a phenyl group, 
or a salt thereof. 

according to claim 1. which comprises <x^ ^<x « ^ |s an amino group, a 
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acylamino group, or a salt thereof. 

5 active ingredient. 

5. A method for inhibiting the formation or secretion of tumor necrosis factor. ^^^'-^^'^ 
fng trhuman an effecSve amount of the compound of claims 1 to 4 or salt thereof. 

,0 6 use of a compound of any one of claims 1 to 4 or a salt thereof for the preparation of a pham,aceutical 
coCitionTLbitingL formats 
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FIG. 1 



PROTECTIVE EFFECT ON ENDOTOXIN-INDUCED 
DEATH IN 6ALACT0SAMINE-TREATED MICE 
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* : p<0.05, * * : p<0.0l 
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FIG. 2 

INHIBITION OF TNF FORMATION IN ENDOTOXIN 
SHOCK In GALACTOSAMINE-TREATED MICE 




* : p<0.05, * * :p<O.OI 
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